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The aim of this report is to evaluate the feasibility of laparoscopic approach and safety of dissection by
gastric duplication cysts. An 8-year-old boy with multiple gastric duplication cysts was operated lapa-
roscopically. Laparoscopic resection was planned for using a 5 mm camera along with 3 more 5 mm and
3 mm instruments. Due to the location of the cysts a resection of the greater curve was performed. In
order to avoid 2 different resections of the cysts, a greater curve sleeve resection was preferred. The
laparoscopic greater curve resection was successfully accomplished without the necessity of a laparot-
omy incision. Postoperative period was uneventful and the patient was symptom free with an excellent
cosmetic result. Laparoscopic approach for the gastric duplication cyst resection is a safe and feasible
procedure and via laparoscopy the dissection on the posterior wall of fundus turns out to be easier.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Duplications of the gastrointestinal system are rare congenital
anomalies. They can be found throughout the gastrointestinal tract,
with the most common location being the small intestine (ileum).
Gastic duplications are rare and account for less than 10% of such
conditions [1e5].
Histologically, a distinction is made between tubular and cystic
formation of these duplications, none of which has a malignant
potential. Nevertheless, due to the potential for bleeding and me-
chanical complications, such as intussusception (small intestine) or
discomfort due to local compression of the intestinal system, sur-
gical treatment is usually recommended for symptomatic cysts.
Even asymptomatic cysts are often considered for resection, due to
their potential for progress in size with the onset of mechanical
symptoms, or recurrent bleeding [5]. Surgical techniques comprise
e according to the location of the cyst e either enucleation
(sometimes difﬁcult in large and almost transmural cysts), or
resection of the affected gut segment [2,4,5].racic and Transplant Surgery,
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c. This is an open access article undeIn gastric cysts, the major complication warranting resection is
bleeding from the cyst with pain and subsequent risk for infection.
Surgical resection has been described using mainly open, or mini-
mally invasive approaches [1].
In this report, we describe the case of a patient with three gastric
duplication cysts, which were treated by laparoscopic resection.
1. Materials and methods
1.1. Clinic history
An 8-years-old boy was under follow-up in the pediatric
department for 7 years for gastric duplication cysts. A ﬁrst, small,
asymptomatic gastric duplication was diagnosed at the age of
1 during a routine abdominal ultrasound, and the patient included
in an ultrasonic surveillance program at our department. Over time,
ultrasound examinations revealed 3 gastric cysts, all on the greater
curvature. Two communicating cysts (3.7 cm  3.0 cm and
2.6 cm  1.5 cm) were located at the gastric fundus between the
ventral border of the pancreas and the splenic hilus, a third, smaller
cyst (1.2 cm  1.3) was located in the gastric antrum (Fig. 1).
Up to the age of 7, the patient remained asymptomatic and
the cysts showed no change in size. Around 4 months prior to the
operation, the patient had reported vague upper abdominal pain,r the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Radiological MRI ﬁndings of the communicated gastric duplication cysts on the
greater curve fundus region.
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revealed an increase of the largest cyst from 37 mm up to 45 mm in
size. An MRI scan was performed and revealed signs of bleeding
into the enlarged cyst located on the greater curve.
After these ﬁndings, the case was reevaluated together with the
patient’s family and pediatricians, and operative removal of all cysts
was scheduled.
Given the age and size of the patient, together with the location
of the larger cysts, the bigger one being potentially adherent to the
surrounding tissue as a reaction to the bleeding episode, as well as
the location of all three duplication cysts together, the patient’s
family was counseled that a laparoscopic atypical gastric resection
would be attempted by performing a laparoscopy, with intra-
operative decision whether a minimally invasive procedure would
be possible.
1.2. Surgical technique
The patient was placed in a supine position. A 5-mm camera
port was inserted at the umbilicus, two 5-mm ports were placed
below the xiphoid process for insertion of a liver retractor, and at
the left costal margin in the mid-clavicular line for insertion of a
bipolar dissection instrument. Exploration conﬁrmed the radio-
logical ﬁndings that the fundus cysts communicated and were
located posteriorly, being attached to the upper pole of the spleen
as well as the tail of the pancreas. Further, the third duplication cyst
in the gastric antrum was clearly visualized. By dividing the
gastrocolic ligament, the cysts were visualized from below andFig. 2. Peroperative view of the gastric sleeve resection.carefully dissected of their dorsal attachments. To archive adequate
exposure of the cyst, a 3 mm straight retractor was inserted
percutaneously without a laparoscopic port in the right epigastric
region. The gastroesplenic ligament and short gastric vessels were
dissected and the greater gastric curvature mobilized up to the
angle of His. Care was taken to divide the duplication cyst from
the ventral surface of the pancreas and the splenic vessels. Finally,
the whole fundus was completely mobilized, and it became clear,
that tangential resection of the cyst-bearing part of the fundus
would be possible without narrowing the gastric entrance. How-
ever, due to the fact that the major part of the gastric corpus and
fundus would have to be resected together with the duplication
cysts, a second atypical resection of the antrum-located cyst would
have left the stomach with an unfavorable lying “T” shape conﬁg-
uration with possible kinking at the level of the antral resection.
Therefore, it was decided to perform a combined atypical resection
comparable to a sleeve resection in bariatric surgery. To accom-
modate the stapling device and for specimen retrieval, the umbil-
ical port was exchanged to a 30-mm multiport for single incision
laparoscopic surgery. Sleeve resection was performed under pro-
tection of the gastric lumen through a 35 Charriere gastric tube
using a linear 45 mm stapling device (3 cartages) (Fig. 2). Care was
taken to be as close to the duplication cysts as possible to avoid loss
of too much gastric volume in the remnant sleeve. Following
meticulous control of hemostasis and irrigation of the left upper
quadrant, the gastric staple line was oversewn in a running fashion
using a self-locking absorbable 3-0 suture. The resected greater
curve including the three cysts was removed through the umbilical
port. Fascial incisions were closed using 00 PDS sutures and the skin
closed using 4-0 intracuticular sutures. Total operative time was
98 min. Postoperatively, the patient was kept NPO for 24 h, a
routine contrast study on postoperative day 3 showed no signs for
leakage and a prompt passage of the contrast dye through the
stomach into the duodenum (Fig. 3). The further postoperative
course was without complication and with minimal need for
postoperative non-opioid analgesia in the ﬁrst 48 h post surgery.
The patient was discharged home on postoperative day 6.Fig. 3. Postoperative contrast graphy of the stomach showed no leakage.
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cation cysts and one cyst with signs of bleeding surrounded by
healthy gastric tissue. The further postoperative course was un-
eventful with uncomplicated wound healing, resolution of upper
abdominal symptoms and constant weight regain of the patient
until the so far last follow-up 8 months post surgery.
2. Discussion
Gastric duplication cysts are rare, and are mostly found in the
small intestine. About 7% of alimentary tract duplication cysts are
gastric in origin [1e3]. Upon histologic examination, approximately
20e30% of these cysts present gastric mucosa [4]. Approximately
3/4 of intestinal duplications are usually diagnosed within the ﬁrst
2 years of age of the patients [5].
In the case reported, the gastric duplicationwas diagnosed at the
age of 1 during a routine abdominal ultrasound exam.
Degenerations frequency of the alimentary tract cyst is between
15% and 23% [6]. However, with the patient remaining symptom-
free and without any change of the cysts under closely regular
surveillance by the pediatric medicine department, no treatment
was required until the age of 7. Four months prior to the operation,
he however had reported on vague upper abdominal pain especially
after eating, which prompted conﬁrmation of cyst enlargement and
signs of bleeding into the largest cyst.
While most of the duplication cysts on the gastroduodenal
region connect to the pancreatic duct, in this case, with one of the
cysts located on the antrum in close contact to the pancreas, no
evidence of such a connection could be demonstrated on MRI
examination.
After the long time of surveillance, surgical intervention was
indicated because of the overt reported post-prandial discomfort
due to compression of the stomach, together with the anticipated
complications like intra-cystic hemorrhage, infection, perforation
or volvulus [1e5].
Surgical treatment of the duplications of the alimentary tract
has been performed traditionally via laparotomy [1,3e5]. Ad-
vancements in minimally invasive surgery have resulted in appli-
cation of these techniques even in children, which conveys the
known advances of minimally invasive surgery including less
wound pain, decreased hospital stay and faster postoperative
recovery, together with favorable cosmesis and less late wound
related complications. In our case was the postoperative period
uneventful and he was ready on 3rd day for discharge from the
hospital, but because of the surgical over-cautious (ﬁrst case with
this kind of resection) he was discharged on 6th day.
In the literature, Lee described laparoscopy in the management
of intestinal duplications on children, however not performing the
resection intracorporeally [2]. In our case, the whole operation was
performed laparoscopically and the resected material was removed
through the transumblicalport side incision. To avoid multiple
10 mme12 mm incisions in the young patient, the available lapa-
roscopic armamentarium of 3 mm, 5 mm and single port
instruments was used in this patient. While the left lateral5 mm port was required for application of the bipolar dissector,
maybe the subxiphoidal port could have been exchanged to a
percutaneous suspension suture for liver retraction to further
reduce the abdominal wall trauma. While our department has
substantial experience with single-port procedures, a pure tran-
sumbilical access was regarded too dangerous for dissecting of the
duplication cysts of the pancreatic tail. Due to the complete
mobilization to the greater curvature up to the angle of His, atypical
gastric resection was easily possible through the umbilical route,
leaving the patient with only the umbilical port-site being larger
than 5 mm.
Comparing open with laparoscopic surgery, the laparoscopic
exposure of the left upper quadrant is excellent and dissection of
the greater curve of the stomach and the posterior wall of the
fundus easier if performed by a surgeon experienced in laparo-
scopic upper GI procedures, as the laparoscopic approach provides
a better overview than through a midline incision in open surgery.
These effects are even more pronounced in pediatric patients, who
usually have very few intraabdominal fat. The main obstacles to a
minimally invasive approach in small children are constraints in
intraabdominal space, which in this patient weremet byewith the
exception of the linear stapler e use of 3 mm and 5 mm
instruments for all steps of the dissection. Therefore, a primary
laparoscopic approach seems in our opinion very meaningful for
the treatment of gastric duplication cysts, as the abdominal wall
trauma can be greatly reduced if a minimally invasive operation is
possible. If this seems not feasible due the size of the small patient
or due to intraabdominal anatomy, incisions as small as 3 mm or
5 mmwould not be expected to add any additional morbidity to the
patient once conversion to open surgery needs to be performed.
3. Conclusion
Laparoscopic resection using small diameter instruments is safe
and feasible for resection of gastric duplication cysts.
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